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ROTATABLE ENTERTAINMENT DEVICE 

CROSS REFERENCE TO RELATED APPLICATIONS 

This application claims priority from U.S. Provisional Patent Application Serial No. 
60/466,737, entitled "Rotatable Mobile Device", filed May 1, 2003, the disclosure of which is 
incorporated herein by reference in its entirety. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to toy entertainment devices, in particular, mobile toy 
devices that mount to a swing or other oscillating children's product. 

Description of the Related Art 

Children are interested in products that include movable mechanisms, such as 
rotatable mobile entertainment devices. In particular, rotatable mobiles are useful to keep a 
child occupied when the child is situated in a crib, bouncer, swing, or other similar child 
receiving device. 

Many devices exist that may be mounted to an infant or child's swing, bouncer or 
other device to entertain the child. Such devices may further include rotatable elements to 
enhance the child's enjoyment when using the device. The rotatable elements typically 
require direct interaction by the child or an adult, such as rotation of the elements by hand or 
utilizing a wind-up mechanism. Alternatively, activation of the rotatable elements can be 
controlled electronically (e.g., via batteries) and a motor. 

It would be desirable to provide a mobile or other rotatable entertainment device for a 
children's product that could rotate without the requirement of direct user or electronic 
interaction. In particular, it would be desirable to control rotary motion of the entertainment 
device in response to an oscillating motion of a children's product, such as a swing or a 
bouncer. Such indirect rotary motion would further enhance the entertainment value of the 
entertainment device for the child, as the rotation would appear to be magical and 
independent of any action performed by the child or parent. 

Thus, there exists a need for providing a rotatable entertainment device that is 
mountable to a swing or other oscillating children's product, where the entertainment device 
is capable of rotating in response to oscillating movements of the children's product rather 
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than by direct interaction by the user or other conventional electrical or mechanical drive 
mechanisms. 

SUMMARY OF THE INVENTION 

Therefore, in light of the above, and for other reasons that become apparent when the 
invention is fully described, an object of the present invention is to provide a rotary 
entertainment device that is configured for mounting to an oscillating children's product, 
such as a swing, a bouncer, or other oscillating product. 

It is another object of the present invention to effect rotation of the entertainment 
device, when mounted to the oscillating children's product, without the requirement of direct 
user contact or interaction with the entertainment device. 

It is a further object of the present invention to effect rotation of the entertainment 
device without the need for any electrical mechanisms (e.g., batteries or motors) or any 
mechanical mechanisms that require direct user manipulation (e.g., wind-up configurations) 
to achieve such rotation. 

The aforesaid objects are achieved individually and in combination, and it is not 
intended that the present invention be construed as requiring two or more of the objects to be 
combined unless expressly required by the claims attached hereto. 

In accordance with the present invention, a rotatable entertainment device includes a 
mobile arm rotatably coupled to the entertainment device, and a motion translation device 
coupled to the entertainment device and the mobile arm to convert an oscillatory motion of 
the entertainment device into a rotational motion of the mobile arm. The entertainment device 
is mountable to an oscillating children's product (e.g., a swing or bouncer) that conveys the 
oscillatory motion from the oscillating children's product to the entertainment device. 

In a preferred embodiment, the motion translation device includes a gear assembly 
coupled to the mobile arm and the entertainment device, where the gear assembly effects 
rotational motion of the mobile arm in a single direction. An eccentrically weighted gear 
housing surrounds the gear assembly and rotates in response to oscillatory motion of the 
entertainment device. The rotational motion of the gear housing controls operation of the 
gear assembly to effect the rotational motion of the mobile arm. 

The above and still further objects, features and advantages of the present invention 
will become apparent upon consideration of the following definitions, descriptions and 
descriptive figures of specific embodiments thereof wherein like reference numerals in the 
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various figures are utilized to designate like components. While these descriptions go into 
specific details of the invention, it should be understood that variations may and do exist and 
would be apparent to those skilled in the art based on the descriptions herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of the operational components of a rotary entertainment 
device according to an embodiment of the present invention. 

Fig. 2 is an exploded view in perspective of the embodiment of Fig. 1. 

Fig. 3 is an enlarged and partial view of the embodiment of Fig. 1 , including the gear 
housing in section. 

Figs. 4A and 4B are enlarged and partial views of the embodiment of Fig. 1, including 
the gear housing in section. 

Fig. 5 is an enlarged view in perspective of a portion of the mounting bar, the ratchet 
gear and the clutch mechanism of Figs. 4A and 4B. 

Fig. 6 is a children's swing product employing a rotary entertainment device in 
accordance with the present invention. 

Fig. 7 is a perspective view in partial section of the operational components of a 
rotary entertainment device according to an alternative embodiment of the present invention 

Fig. 8 is a perspective view of a rotary entertainment device according to a further 
embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A rotary entertainment device for use with a children's swing or other oscillating 
children's product or device includes a mounting bar to secure the entertainment device to the 
oscillating product. The entertainment device further includes a mobile arm that is rotatably 
secured to the mounting bar and a gear housing that is rotatably mounted to the mounting bar 
and includes a gear assembly. The gear assembly is coupled to the mobile arm to effect 
rotary movement of the mobile arm with respect to the mounting bar in response to 
oscillating movement of the mounting bar as described below. Unless indicated otherwise, 
the mobile arm, mounting bar, gear housing and gear assembly are constructed of suitable 
materials (e.g., metals, plastics, etc.) that are preferably durable but of relatively light weight 
to enable use of the entertainment device with a number of different types of swings, 
bouncers, or other oscillating children's products. 
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Referring to Figs. 1-5, entertainment device 1 includes curved mounting bar 2 with 
end portions that attach to a swing or other oscillating children's product. Attached to 
mounting bar 2 are gear housing 10 and mobile arm 12. The end portions of the mounting 
bar 2 may include any suitable fasteners to facilitate connection of the mounting bar to the 
oscillating children's product. While the mounting bar 2 depicted in the figures has a 
generally U-shaped configuration, it is noted that the mounting bar may have any suitable 
geometric configuration (e.g., straight, S-shaped, V-shaped, circular or elliptical, etc.). 

The mounting bar 2 can be connected to any suitable oscillating product including, 
without limitation, infant or child swings, bouncers, rocking chairs, rocking cribs and 
bassinets. In an exemplary embodiment depicted in Fig. 6, mounting bar 2 connects to the 
swing arm portions 102 of an electronic infant or child swing 100. The mounting bar 2 may 
be secured to the oscillating product in any suitable manner that facilitates oscillation of the 
mounting bar 2 in accordance with oscillating movements generated by the product to which 
the mounting bar 2 is secured. The mounting bar 2 may further include handles 4, as 
depicted in Fig. 1, to support ornamental and aesthetically pleasing objects for the child 
and/or for facilitating a gripping section for the child's hands. 

Gear housing 10 is rotatably secured around a midsection of mounting bar 2, with the 
mounting bar 2 extending through openings disposed at opposing peripheral side sections of 
the gear housing 10. The gear housing 10 preferably has a geometric configuration and 
includes suitable ornamental features that are aesthetically pleasing to a child, such as the sun 
shape and printed indicia on gear housing 10 as depicted in Fig. 1. The gear housing 10 is 
separable into two half sections that are secured to each other in any suitable manner (e.g., 
via threaded screws). Enclosed and secured within gear housing 10 is a gear assembly that is 
coupled with mounting bar 2 as described below. 

Referring to Figs. 2 and 3, spacers 3 are rotatably secured to mounting bar 2 and 
engage with corresponding ribs 5 within the gear housing 10 that are suitably distanced from 
portions of the gear assembly. In particular, spacers 3 are arranged within gear housing 10 to 
one side of the gear assembly components (i.e., to the left of the gear assembly components 
as viewed in Figs. 2-4). The spacers 3 maintain a suitable spatial alignment and orientation 
between engaging components of the gear assembly and prevent or substantially limit 
movement of gear housing 10 with respect to the longitudinal axis of mounting bar 2 while 
permitting rotational movement of gear housing 10 with respect to the mounting bar 2. 

While only two spacers 3 are depicted in Figs. 1-5, it is noted that any suitable 
number of spacers and/or other engaging elements may be provided at any suitable locations 
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within gear housing 10 to maintain a suitable orientation of the gear assembly within gear 
housing 10 and limit or substantially prevent movement of the gear housing 10 along the axis 
of mounting bar 2 while permitting rotational movement of gear housing 10 with respect to 
mounting bar 2. For example, in an alternative embodiment depicted in Fig. 7, spacers 3 are 
separated from each other along mounting bar 2 by certain gear components. However, the 
device of Fig. 7 functions in the same manner as the embodiment of Figs. 1-5. 

Gear housing 10 is eccentrically weighted to maintain gear housing 10 in a particular 
alignment with respect to mounting bar 2 during operation of the entertainment device 1 . The 
term "eccentrically weighted", as used herein, refers to the weight or mass of an object being 
offset from its geometric center. Specifically, gear housing 10 includes counterweight 17 
(shown in Figs. 3, 4A, and 4B) that is secured between spatially oriented ribs 1 1 within a 
lower internal section of gear housing 10. Counterweight 17 may be constructed of any 
suitable material (e.g., steel, lead, or other metals) and has a sufficient mass to maintain gear 
housing 10 in a substantially vertical orientation with respect to mounting bar 2 when the 
mounting bar 2 is subjected to oscillating motion by the product to which it is attached. By 
maintaining gear housing 10 in a substantially vertical orientation, counterweight 17 imparts 
a rotation to gear housing 10 during oscillatory motion of mounting bar 2, which in turn 
effects operation of the gear assembly and a resultant rotational movement of mobile arm 12 
about mounting bar 2 as described below. 

Mobile arm 12 is rotatably secured to mounting bar 2 at a location proximate gear 
housing 10. In particular, mobile arm 12 extends transversely in two directions from 
mounting bar 2 and includes a cylindrical mobile arm mount 14 that secures mobile arm 12 to 
mounting bar 2. The particular mobile arm 12 depicted in Figs. 1-5 has its mobile arm mount 
14 disposed at a central location of mobile arm 12. However, it is noted that mobile arm 
mount 14 may include any geometric configuration (e.g., rectangular or multi-faceted) and 
may be located at any selected location along mobile arm 12. Mobile arm mount 14 extends 
around a portion of mounting bar 2 and into the opening disposed at one peripheral side 
section of gear housing 10 (i.e., at a location to the right of the gear assembly components as 
depicted in Figs. 2-4). Mobile arm mount 14 is further rotatable with respect to each of 
mounting bar 2 and gear housing 10 and connects with the gear assembly within gear housing 
10 in a manner described below. 

Mobile arm 12 has a curved geometric configuration that bends and is concave in a 
direction facing gear housing 10, with ornamental and aesthetically pleasing objects secured 
at its terminal end portions. In the embodiment depicted in Figs. 1-4, the ornamental objects 
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include butterfly 15 and bee 13. However, it is noted that mobile arm 12 may have any 
suitable geometric configuration (e.g., linear, U-shaped, V-shaped, etc.) and extend in any 
selected orientation with respect to mounting bar 2 and gear housing 10, with any suitable 
number of objects of selected configurations secured at the ends and/or any other portions of 
mobile arm 12 to convey a particular motif or theme for the entertainment device 1. For 
example, in an alternative entertainment device embodiment illustrated in Fig. 8, 
entertainment device 200 includes mobile arm 212 with star-shaped objects 213 secured at its 
ends and gear housing 210 having a geometric configuration of a sun or moon around which 
star-shaped objects 213 orbit during rotation of mobile arm 212. The gear assembly 
components of entertainment device 200 are substantially similar to the gear assembly 
components of entertainment device 1. 

The gear assembly within gear housing 10 is designed to effect rotation of mobile arm 
12 in a single direction with respect to mounting bar 2 when mounting bar 2 oscillates along 
with the swing or other product to which it is secured. Referring to Figs. 2-5, the gear 
assembly includes ratchet gear 20 that is rotatably secured around the portion of mounting bar 
2 extending into and through gear housing 10. Ratchet gear 20 is further coupled to an 
adjacent end of mobile arm mount 14 that extends into the gear housing 10. Ratchet gear 20 
includes a first set of teeth 30 disposed along the external periphery of ratchet gear 20 to 
engage with pawls of the gear assembly that are secured within housing 10 in a manner 
described below. As shown in Figs. 3 and 5, ratchet gear 20 further includes a partially 
hollow interior with second set of teeth 32 disposed along an interior surface of ratchet gear 
20. Internal teeth 32 of ratchet gear 20 extend in an opposing direction in relation to external 
teeth 30 and engage with portions of a clutch device secured to mobile arm mount 14 of 
mobile arm 12 in a manner described below. 

The gear assembly further includes a pair of pawls that releasably and independently 
engage with ratchet gear 20 to effect rotational movement of mobile arm 12. Specifically, 
eccentrically weighted first pawl 22 is secured within gear housing 10 via first pawl support 
structure 40 and at a suitable location proximate counterweight 17 to permit first pawl 22 to 
engage with external teeth 30 of ratchet gear 20. First pawl 22 is rotatably secured to support 
structure 40 and includes pin 23 that extends from a side section of first pawl 22 into a gap 
defined between two vertically aligned fingers 42 that extend from support structure 40. Pin 
23 limits the degree of rotational movement of the first pawl with respect to first pawl support 
structure 40. The eccentric weight of first pawl 22 orients first pawl 22 into an engaging 
position with external teeth 30 of ratchet gear 20, where pin 23 engages the lower finger 42 of 



6 



Docket No. 0621.0430C 



support structure 40. However, first pawl 22 may be disengaged from ratchet gear 20 during 
certain rotation of gear housing 10 and/or mobile arm 12, which in turn causes first pawl 22 
to rotate and pin 23 to move within the gap between fingers 42 of support structure 40. 

An eccentrically weighted second pawl 24 is connected to and extends from the 
portion of mounting bar 2 disposed within gear housing 10 so as to releasably engage with 
external teeth 30 of ratchet gear 20. Second pawl 24 is rotatably secured to support structure 
44 that extends from and is rigidly (i.e., non-rotatably) secured to mounting bar 2. A pin 25 
extends from a side section of second pawl 24 into a gap defined between two spatially 
aligned fingers 46 that extend from support structure 44. Pin 25 limits the degree of 
rotational movement of second pawl 24 with respect to second pawl support structure 44 in a 
similar manner as described above for first pawl 22. Specifically, the eccentric weighting of 
second pawl 24 orients second pawl 24 into an engaging position with external teeth 30 of 
ratchet gear 20, where pin 25 engages the lower finger 46 of support structure 44. However, 
second pawl 24 may be disengaged from ratchet gear 20 during certain rotation of gear 
housing 10 and/or mobile arm 12, which in turn causes second pawl 24 to rotate and pin 25 to 
move within the gap between fingers 46 of support structure 44. 

The first and second pawls are designed to releasably engage with external teeth 30 of 
ratchet gear 20 so as to control the rotation of ratchet gear 20 in a single direction. During all 
phases of oscillating movement of mounting bar 2, counterweight 17 substantially maintains 
gear housing 10 and first pawl 22 in a generally vertical orientation with respect to mounting 
bar 2, while second pawl 24 moves with mounting bar 2 as mounting bar 2 oscillates. During 
oscillating movement of mounting bar 2, first and second pawls 22, 24 move in opposing 
directions with respect to each other between positions in which first and second pawls 22, 24 
are generally vertically aligned with each other (e.g., as depicted in Fig. 3) to positions in 
which first and second pawls 22, 24 are offset from each other (e.g., as depicted in Figs. 4A 
and 4B). The offset positions of first and second pawls 22, 24 depicted in Figs. 4A and 4B is 
dependent upon the oscillatory motion of mounting bar 2 and corresponding rotational 
direction of gear housing 10 with respect to mounting bar 2 (as shown by rotational arrow 52 
in Fig. 4A and rotational arrow 54 in Fig. 4B). 

When mounting bar 2 oscillates with the oscillating product to which it is attached in 
a first oscillatory direction (e.g., a forward swing), gear housing 10 rotates in an opposing 
first rotational direction (e.g., in the rotational direction indicated by arrow 52 in Fig. 4A) 
with respect to mounting bar 2 to achieve and maintain a substantially vertical orientation of 
gear housing 10 due to counterweight 17 being disposed within the lower section of gear 
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housing 10. First pawl 22 disengages and ratchets along external teeth 30 of ratchet gear 20 
during rotation of gear housing 10 in the first rotational direction 52, while second pawl 24 
moves with mounting bar 2 and maintains engagement with ratchet gear 20 to prevent ratchet 
gear 20, and thus mobile arm 12, from rotating in the first rotational direction. 

When mounting bar 2 oscillates with the oscillating product to which it is attached in 
a second oscillating direction that opposes the first oscillating direction (e.g., a reverse 
swing), gear housing 10 rotates in an opposing second rotational direction (e.g., in the 
rotational direction indicated by arrow 54 in Fig. 4B) with respect to mounting bar 2 to once 
again establish a substantially vertical orientation of gear housing 10. In this rotational 
movement, first pawl 22 remains engaged with ratchet gear 20 to force ratchet gear 20, and 
thus mobile arm 12, to rotate with respect to mounting bar 2 in the second rotational direction 
(i.e., the direction in which gear housing 10 rotates to achieve its substantial vertical 
orientation). At the same time, second pawl 24 moves with mounting bar 2 and disengages 
with and ratchets along external teeth 30 to permit movement of ratchet gear 20 by first pawl 
22 in the second rotational direction. 

The results of the present invention is that the oscillating movement of mounting bar 2 
results in opposite engaging and disengaging interactions of first and second pawls 22, 24, 
which in turn forces a rotational movement of mobile arm 12 in incremental amounts by 
ratchet gear 20 in a single direction while preventing or substantially limiting slipping or 
other rotational movement in an opposing direction. The first pawl 22 essentially serves as a 
driving pawl to drive ratchet gear 20 and mobile arm 12 during certain oscillatory movement 
of mounting bar 2, whereas second pawl 24 essentially serves to hold and prevent rotational 
movement of ratchet gear 20 during disengagement and ratcheting of first pawl 22 with 
respect to ratchet gear 20. 

Entertainment device 1 further includes a clutch to disengage mobile arm 12 from 
ratchet gear 20 when a sufficient force is applied to mobile arm 12 in a direction opposing the 
rotational movement imparted to mobile arm 12 by the gear assembly. Referring to Fig. 5, 
the clutch includes ratchet disk 34 that is secured at one end of mobile arm mount 14 and 
extends within the hollow interior of ratchet gear 20. Two ratchet arms 36 extend 
transversely from and at opposing locations along ratchet disk 34. Each ratchet arm 36 
further extends along a circumferential portion of ratchet disk 34 and includes a pawl 38 
located at a terminal end of ratchet arm 36. Each pawl 38 extends toward and engages with 
internal teeth 32 of ratchet gear 20. Pawls 38 are cantilevered with respect to ratchet disk 34 
and are deflectable toward and away from ratchet gear 20 so as to disengage and ratchet 
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along internal teeth 32 of ratchet gear 20 when mobile arm 12 is held in a fixed position or 
rotated in a direction that opposes the rotational movement imparted by the gear assembly 
upon mobile arm 12 (i.e., the second rotational direction as described above and shown by 
rotational arrow 54 of Fig. 4B). 

Thus, when gear housing 10 rotates back and forth in the first and second rotational 
directions in response to corresponding oscillation of mounting bar 2, pawls 38 of ratchet 
disk 34 remain engaged with internal teeth 32 of ratchet gear 20 so as to effect rotation of 
mobile arm 12 in response to rotations imparted to ratchet gear 20. However, when a 
sufficient force is applied to mobile arm 12 that opposes the rotational force acting on mobile 
arm 12 by the gear assembly, pawls 38 are deflected away from and ratchet along internal 
teeth 32 of ratchet gear 20 to disengage mobile arm mount 14 from ratchet gear 20. 

Thus, the clutch design of entertainment device 1 permits mobile arm 12 to safely 
disengage from the gear assembly to prevent damage to the gear assembly of the 
entertainment device and/or harm to the user in the event the user of the entertainment device 
grabs hold and/or pushes or pulls mobile arm 12 in a particular direction (e.g., a direction 
counter the driving rotational direction of mobile arm 12). It is noted that the clutch design of 
the present invention is not limited to the specific ratchet disk 34 and ratchet arm 36 
arrangement described above. Rather, any suitable clutch mechanism may be utilized to 
effect selective disengagement of mobile arm 12 from the gear assembly. 

The gear assembly design described above also permits the user to independently 
rotate mobile arm 12 in the direction that the gear assembly drives mobile arm 12 without 
damaging the gear assembly. For example, if a sufficient rotational force is applied by the 
user to mobile arm 12 in the rotational driving direction of the gear assembly (i.e., the second 
rotational direction described above), both first and second pawls 22, 24 will disengage to 
allow ratchet gear 20 to move or "free wheel" with respect to first and second pawls 22, 24. 

Operation of entertainment device 1 will now be described with reference to Figs. 1-6. 
Initially, if entertainment device 1 is not secured to an oscillating device, the terminal ends of 
mounting bar 2 are secured to the oscillating device in a suitable manner. For example, the 
entertainment device 1 may be secured to upper portions of swing arms 102 of an electronic 
infant swing product 100 as generally depicted in Fig. 6. The gear assembly of the 
entertainment device 1 is actuated when the swing is oscillated in forward and reverse 
directions. The forward and reverse oscillations of the swing cause gear housing 10 to rotate 
in opposing directions, due to counterweight 17 disposed within gear housing 10, to maintain 
gear housing 1 0 in a generally vertical orientation with respect to mounting bar 2 and swing 
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product 100. The rotation of gear housing 10 actuates the gear assembly within gear housing 
10 to effect rotational movement of mobile arm 12 in a single direction (i.e., the second 
rotational direction as described above) with respect to mounting bar 2. The gear assembly 
further prevents mobile arm 12 from slipping or rotating in a direction counter to the driving 
rotational movement of mobile arm 12 during normal operation of the device 1. 

Thus, the entertainment device 1 translates the oscillating motion of mounting bar 2 to 
rotational movement of mobile arm 12 with respect to mounting arm 2, resulting in a 
"magical" effect of mobile arm 12 moving without the requirement of user- actuated electrical 
or mechanical wind-up components for the entertainment device 1. In addition, the clutch 
design of the entertainment device 1 allows mobile arm 12 to safely disengage from the gear 
assembly if a child or other user of the entertainment device 1 chooses to grab hold of and/or 
move mobile arm 12 in a direction that opposes the rotational movement imparted to mobile 
arm 12 by the gear assembly. The gear assembly design further permits enhanced rotational 
movement or "free wheeling" of mobile arm 12 by the user. 

A further feature may be provided to the entertainment device of the present invention 
in order to enhance the rotational movement of mobile arm 12 during use. Specifically, the 
objects 13, 15 secured at the end portions of mobile arm 12 may be weighted differently with 
respect to each other to permit an almost continuous rotation of mobile arm 12 in the driving 
rotational direction (i.e., the second rotational direction imparted to the mobile arm by the 
gear assembly as described above). When the heavier object 13, 15 reaches its maximum 
vertical orientation in its rotational orbit or trajectory around mounting bar 2, the torque 
applied by the heavier object to mobile arm 12 and ratchet gear 20 (i.e., due to gravitational 
forces and the "free fall" of the heavier object) will cause mobile arm 12 and ratchet gear 20 
to rotate or "free wheel" in the second rotational direction, regardless of the oscillating 
movements of the mounting bar. During this rotation, first and second pawls 22, 24 
disengage and ratchet along external teeth 30 of ratchet gear 20. Mobile arm 12 continues to 
rotate in the second rotational direction until the "free fall" of the heavier object is 
substantially complete and/or opposing gravitational forces begin to act on the heavier object 
(i.e., the heavier object has substantially completed its vertical descent and/or has started its 
vertical ascent). At this point, "free wheeling" of mobile arm 12 is halted due to the 
engagement of first and second pawls 22, 24 with external teeth 30 of ratchet gear 20, and the 
gear assembly continues to operate in its normal manner (i.e., in the manner described 
above). This feature can be aesthetically pleasing to the child or other user, particularly if 
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objects are shaped in a manner to enhance this rotational effect (e.g., when the gear housing 
and mobile arm objects have a moon and stars configuration as depicted in Fig. 8). 

While the invention has been described in detail and with reference to specific 
embodiments thereof, it will be apparent to one skilled in the art that various changes and 
modifications can be made therein without departing from the spirit and scope thereof. Thus, 
it is intended that the present invention covers the modifications and variations of this 
invention provided they come within the scope of the appended claims and their equivalents. 
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